Phosphorylation of initiation factor 4E is resistant to SB203580 in cells expressing a drug-resistant mutant of stress-activated protein kinase 2a/p38.
Previous work has shown that increased phosphorylation of eukaryotic initiation factor (eIF) 4E at Ser209 in the C-terminal loop of the protein is observed in response to cellular stress. SB203580, a cell permeable inhibitor of stress-activated protein kinase 2a (SAPK2a/p38), suppresses this response in a number of cell types. To validate the in vivo specificity of this inhibitor for the investigation of signalling pathways, which modulate the phosphorylation of eIF4E, we have used 293 cells which inducibly express either a wild-type form (WT-SAPK2a) or a drug-resistant mutant of SAPK2a (DR-SAPK2a). These data show that while the arsenite-induced increase in the phosphorylation of eIF4E and hsp25 was sensitive to SB203580 in cells expressing WT-SAPK2a, these responses to SB203580 were abrogated in cells expressing DR-SAPK2a. In addition, the phosphorylation of the eIF4E kinase, MAP kinase integrating kinase-1 (Mnk1), which is activated in response to growth factors or stress, was insensitive to SB203580 in DR-SAPK2a-expressing cells. However, a cell-permeable, specific inhibitor of Mnk1, CGP57380 and the phosphatidylinositol-3-kinase (PI3-K) inhibitor, LY294002, prevented eIF4E phosphorylation in 293 cells irrespective of SAPK2a expression. Therefore, this study validates the use of SB203580 for investigating signalling pathways modulating the phosphorylation of eIF4E in cultured cells.